-VFe, gSn, and 5Eu M6ssbauer spectroscopy was used to study the chemical structure, phonon mode changes, and low-temperature phase transformation around the Tc as well as suppression of superconductivity in high-temperature superconductors and related compounds. Anomalous temperature-dependent changes in the total 57Fe spectral area fraction and in the M6ssbauer line shift were simultaneously found around the Tc in a EuBa2(Cu0.9957Fe0.01)307_, superconductor. These anomalous changes were attributed to phonon softening and low-temperature phase transformation occurring around the superconducting transition. Significant differences were observed between the 57Fe M6ssbauer spectra of superconducting EuBaz(Cu0.9957Fe0.0)3OT_d and the isostructural non-superconducting PrBa_,(Cu0.99-7Fe0.0)3OT_d. The differences were interpreted in connection with the suppression of superconductivity (by hole filling or hybridization of Pr, Cu and O states) in the Pr-containing compound.
INTRODUCTION
M6ssbauer spectroscopy can be advantageously applied to study the following topics of high temperature superconductors: Determination The l9Sn spectrum of the EuBa2(Cu0.9919Sn0.01)3OT_d superconductor (Fig. 3 ) is decomposed into a singlet and a doublet, which is associated with Sn atoms at the Cu(2) and Cu(1) sites.
The 57Fe (and the 57Co) spectra could be fitted with three (or four) doublets (D1, D2 and D3 in Fig. 4) representing Fe atoms at the Cu(1) and the Cu(2) sites.
Comparing the relative area fractions of M6ssbauer lines corresponding to different Cu sites, it was suggested [6, 10] that iron and cobalt prefer the Cu(1) site while tin prefers the Cu(2) site in these superconductors. [27] between the isomer shift and the valence state the latter can be obtained. Another interesting variation of M6ssbauer parameters with the oxygen content was also found in a previous work [21] . The magnitude of the isomer shift of the M6ssbauer probe at the Cu(1) site in YBa2Cu306/x was found to increase continuously with decreasing oxygen content (Fig. 9 ) and to undergo a sharp leveling off just below 06.4, in which the oxygen content corresponds to a superconductor (metal)-to-insulator transition [28] . This can be interpreted in terms of electronic charge transfer between the chain and plane sites.
Phonon Softening and Low Temperature Phase Transition
We have found an anomalous temperature dependence of the total area fraction of 57Fe M6ssbauer spectra of a EuBa2(Cuo.9957Feo.ol)307_d superconductor at the Tc. This is illustrated in Fig. 9 . The change in the area fraction reflects a corresponding change in the M6ssbauer-Lamb factor f (probability of the M6ssbauer effect).
Theoretically in the case of T < Oo the f factor can be given [29] the total area fraction of 57Fe spectrum of FIGURE 9 Temperature dependence of EuBaz(Cuo.99-VFeo.o)3OT_d superconductor.
In the normal case, the temperature dependence of the f factor is characterized by a single Debye temperature. However, the parts of the plot demonstrated in Fig. 9 belong to Fig. 6 and Fig. 11 ). [32] for the suppression of superconductivity by oxygen loss involving the charge transfer mechanism between the chains and planes [28] . The chains can be pictured as charge reservoirs, and the charge transfer can control the T of the superconducting state.
The changes in the isomer shift of doublet D1 and D2 belonging to Fe at Cu (1) site can be considered as evidence for the existence of a charge transfer mechanism between the Cu(1) chains and the Cu(2) planes, because otherwise it would be hard to explain these as an effect of the Pr. On the other hand, the observed differences in the isomer shift of doublet D1 are close to those found by 57Co experiments [21] with decreasing the oxygen content (Fig. 9) . 
